Non-Technical Summary
In many economically relevant domains it is relative rather than absolute performance that ultimately determines outcomes. Examples range from the educational system to work environments: In the professional sphere, performance rankings are often explicit elements of compensation schemes. They determine the winner among competing suppliers of products and services (think of league tables in investment banking or track records for fund managers) or implicitly matter through career concerns and promotions. In education, many systems rely on 'curving' as an element of grading schemes, recommendations of teachers or professors are essentially relative assessments, and the restricted nature of prestigious scholarships or program spots implies an allocation based on relative performance.
A notable feature of many such environments is that during the respective activities, individuals receive intermediate feedback on their relative performance, often in the form of rank information. This triggers the question if and how individuals react to such information: Do they condition their choice of effort on the current position in such rankings? If so, how? Do people at the top try harder or rather slack off? And do those at the bottom of the ranking give up or try everything to avoid ending up in their current position? Given this broad range of conceivable ways in which rank information could affect subsequent performance, it is not surprising that the existing theoretical and empirical literature as a whole provides only inconclusive guidance on which effects actually to expect. In this paper we therefore refrain from the idea of finding one general behavioral pattern for all individuals. Rather, we conjecture that given the huge variety of possible mechanisms, it is more likely that people do not homogeneously react to performance feedback but differ in their individual rank sensitivity in both magnitude as well as structure.
Consequently, the aim of this paper is to explicitly study the extent, structure, and consequences of heterogeneity in the reaction to rank feedback by answering the following research questions: Do people systematically differ in their reaction to rank feedback? If so, are there specific (measurable) characteristics associated with these differences? And how are differences in rank sensitivity linked to overall competitive outcomes? We address these questions using a laboratory experiment.
In the experiment, participants repeatedly compete in a series of real effort dynamic contests with intermediate feedback, thereby generating substantial amounts of within-subject data, allowing to estimate reactions to rank feedback at the individual level. As a source of exogenous variation, we randomly assign point multipliers in the first round of each contest, holding material incentives constant in expectation. This design feature allows using the realized random multiplier as a fully exogenous instrument for the rank of participants after the first round. To investigate potential associations of individual rank sensitivity with other characteristics, we employ established behavioral measures and survey items for competitiveness, social value orientation, and risk preferences.
Our results show that rank feedback significantly affects effort provision. In more detail, we find that the information to currently occupy a better rank on average leads to more effort and vice versa. Furthermore, we show that feedback does not only affect effort within a particular contest but its effects even spill over to subsequent contests with new competitors. While these results appear reasonable and are statistically robust, once we exploit our data in more detail we find that these aggregated patterns mask a profound degree of heterogeneity: Not only does the strength of the effect of rank feedback vary substantially between subjects. Rather, even the direction of the effect of rank feedback varies considerably. We also find that these differences in rank sensitivity matter for the overall performance in our experiment: Individuals that react positively to a better rank (and therefore negatively to a worse rank) win fewer and lose more contests and achieve overall worse outcomes. Finally, we find very low correlations of rank sensitivity and other common individual characteristics, i.e. competitiveness, ability, risk aversion, and other-regarding preferences. This result gives rise to the idea that rank sensitivity is an idiosyncratic individual trait rather than a mere artifact driven by other behavioral mechanisms.
Given the pervasiveness and importance of contest structures for many economic outcomes, our results provide a fresh perspective to better assess the consequences of competitive mechanisms in real settings: Many aspects of different institutional frameworks are not just competitive in nature, but also fundamentally dynamic, i.e. feature repeated decisions including intermediate feedback on relative performance. In such settings, if individuals differ in their reaction to this intermediate feedback, this implies non-trivial allocative and distributional effects on final outcomes, as initial differences might either be amplified or dampened for different individuals. Variations in the competitive design then potentially shift individual outcomes not only with respect to obvious characteristics like ability, but also with respect to feedback sensitivity. Evidence regarding heterogeneity in the reaction to rank feedback might therefore help in assessing a broad variety of institutional rules like relative grading in schools or peer evaluations in organizations.
Introduction
Consequently, the aim of this paper is to explicitly study the extent, structure, and consequences of heterogeneity in the reaction to rank feedback by answering the following research questions: Do people systematically differ in their reaction to rank feedback? If so, are there specific (measurable) characteristics associated with these differences? And how are differences in rank sensitivity linked to overall competitive outcomes? These answers have potential implications for policy design. In many institutions, competitive mechanisms explicitly or implicitly provide incentives for effort provision. If individuals differ in their reaction to feedback on their relative performance, this implies non-trivial allocative and distributional effects, as initial differences might either be amplified or dampened for different individuals. Variations in the competitive design then potentially shift individual outcomes not only with respect to obvious characteristics like ability, but also with respect to feedback sensitivity. Evidence regarding heterogeneity in the reaction to rank feedback might therefore help in assessing a broad variety of institutional rules like relative grading in schools or peer evaluations in organizations.
Providing such evidence is challenging for at least three reasons: First, to assess differences in the reaction to rank feedback between individuals, one needs to credibly estimate these individual reactions. This requires substantial variation of rank at the individual level, i.e. within-subject. Second, there are obvious endogeneity problems in identifying the causal effect of rank feedback on subsequent performance: The rank a participant holds is likely correlated with ability, thereby potentially confounding the pure effect of relative performance feedback. Third, to investigate potential associations with individual characteristics one needs reliable corresponding measurement protocols actually capturing these individual traits. Our research design addresses these challenges using a laboratory experiment featuring the slider task (Gill and Prowse 2011) . In the experiment, participants repeatedly compete in a series of real effort dynamic contests with intermediate feedback, thereby generating substantial amounts of within-subject data, allowing to estimate reactions to rank feedback at the individual level. As a source of exogenous variation, we randomly assign point multipliers in the first round of each contest, holding material incentives constant in expectation. This design feature allows using the realized random multiplier as a fully exogenous instrument for the rank of participants after the first round. To investigate potential associations of individual rank sensitivity with other characteristics, we employ established behavioral measures and survey items for competitiveness, social value orientation, and risk preferences.
Our paper contributes to the broad literature on behavior in contests and the role of feedback therein. For extensive corresponding reviews we refer to the survey articles by Dechenaux et al. (2015) and Sheremeta (2013, forthcoming) as well as the detailed literature review in Gill et al. (forthcoming) . Here, we limit ourselves to discussing the papers most closely related to our own: Dijk et al. (2014) investigate how relative performance-based incentive schemes and status concerns for higher rank influence portfolio choice in laboratory experiments. They find that both under-performers and over-performers adapt their portfolios to their current relative performance. In a field experiment featuring a sales tournament with retail stores, Delfgaauw et al. (2014) find that on average, tournament incentives do not lead to higher performance: They show that stores falling far behind do not respond to feedback, but performance increases once stores get within the reach of winning the bonus. In line with this, Casas-Arce and Martínez-Jerez (2009) also analyze a contest among retailers and show that effort decreases in 'leading' and 'trailing distance'. Blanes i Vidal and Nossol (2011) find that if workers are given private feedback on their individual rank of pay as well as on their productivity this increases performance. Finally, Gill et al. (forthcoming) document a non-monotonous effect of rank feedback on subsequent effort provision, as their experimental subjects behave as 'first-place loving' and 'last-place loathing'. While all of these papers analyze the effects of relative feedback on subsequent performance in one way or another, none of the above explicitly analyzes how these effects differ systematically between contestants.
Our paper is structured as follows. The next section describes our research design and lays out the detailed steps of our experiment and how they address our research objectives. Section three presents our empirical results. Finally, section four discusses our results, provides an outlook on promising next steps for future research, and concludes.
Research Design
Our objective is (i) measuring heterogeneity in the reaction to rank feedback and (ii) testing for its association with other individual characteristics. Doing the first requires sufficient within-subject data, featuring a substantial exogenous component in the variation of rank feedback provided to each individual. Regarding the second objective, one needs to rely on validated and tested measurement protocols. We address these requirements using a laboratory experiment where subjects participate in a series of contests within small groups. Each contest consists of several rounds including intermediate feedback. To induce exogenous variation in rank, we implement a random multiplier, which keeps material incentives fixed and only varies rank. To elicit potential factors associated with feedback sensitivity, we rely on established behavioral measures and survey items for competitiveness, social value orientation, and risk preferences.
The general course of our experiment is hence as follows: The experiment consists of three stages and a post experimental questionnaire. In the first stage we measure competitiveness us-ing an adapted design based on Niederle and Vesterlund (2007) . Stage two then represents the main part of the experiment, where subjects participate in five repetitions of a real effort contest with four rounds each, featuring the slider task by Gill and Prowse (2011) . In stage three we elicit individuals' social value orientation (SVO) based on Murphy et al. (2011) and in the final questionnaire we include survey measures for risk preferences based on Falk et al. (2016) .
The experiment took place in December 2017 and March 2018 in the Mainz Behavioral and Experimental Laboratory (MABELLA). The experiment was programmed using 'z-Tree' by Fischbacher (2007) . Subjects were students from various disciplines at the Johannes Gutenberg-University Mainz, recruited via ORSEE (Greiner 2004) . We conducted eight sessions stratified by gender with a total of 184 participants. An experimental session lasted about 90 minutes. We informed participants that one of the three stages will be randomly determined for payoff which led to average earnings of 14.14 Euros (about US $16.65 at the time, including a show-up fee of 6 Euro).
Measuring Competitiveness
In the first stage of the experiment we measure attitudes towards competition using an adapted version of the established 'competitiveness' protocol introduced by Niederle and Vesterlund (2007) . The main idea is to capture individual taste for competitive environments, that is settings with the explicit potential to win and lose. To do so, participants can choose between different compensation schemes in a real-effort task. The key difference between the payment options are whether renumeration is based on a piece rate or a tournament.
As we aim for measuring a general attitude towards competition, we choose to build this stage on a different real-effort task than the one being used in the subsequent contest stage. Thereby, we circumvent the potential problem that a correlation between our measure of competitiveness and subsequent competitive behavior simply reflects a certain task specificity. The task we use is therefore adding up sets of three two-digit numbers, as it has been previously used for example in Bartling et al. (2009) and Dohmen and Falk (2011) . There are three periods: Period 1 serves as a trial period in which participants have 40 seconds to get familiar with the task and is hence not monetarily incentivized. In period 2 participants work for two minutes on the task under a piece rate which gives them 30 cents per correct answer. Performance in this task can hence be used as a proxy for general task ability.
Before performing the task again for two minutes in period three, participants now choose the compensation scheme for this upcoming round for ten different potential scenarios, out of which one is later randomly chosen and implemented for payment. The basic alternatives are being paid according to a piece rate scheme including a fixed payment or being paid based on the outcome of a tournament. The conditions for this tournament are constant across all ten scenarios: Participant receive 12 Euro if they solve more exercises than a randomly chosen other participant did in Period 2 and nothing if they solve less. In case of a tie, the payoff is 6 Euro. To rule out that choices are driven by anticipated selection of opponents, participants can be matched with all other participants independent of their chosen payment scheme. In the piece rate scheme, the actual piece rate is also constant across all ten conditions, which is 30 cents for every correctly adjusted slider. However, the fixed payment systematically increases by increments of 60 cents, starting from 1.80 Euro in scenario 1. 1 Hence, the tournament scheme becomes less attractive in relative terms as the fixed payment increases. Accordingly, we interpret a later switching point from tournament to piece rate compensation as our revealed preference measure of individual competitiveness.
Dynamic Contests and Rank Feedback
Stage 2 represents the main part of the experiment and consists of a series of dynamic contests. To induce exogenous rank variation, we introduce a random point multiplier in the first round of each contest.
Dynamic Contests
The contest stage employs the slider task by Gill and Prowse (2011) . In the slider task, participants receive a screen with a series of sliders in the range of 1 to 100. They then need to adjust as many sliders as possible to the exact value of 50. 2 This stage is again divided into three sub-stages. First, participants get a trial period of 40 seconds in which they can get familiar with the task. Accordingly, this sub-stage is not incentivized. After that, participants work on the slider task again, now for a period of two minutes. Further, they now receive 12 cents for each correctly adjusted slider. Finally, they take part in a series of five dynamic contests, each against three other randomly selected participants. Each of these five contests consists of four rounds with one minute each.
After every round participants see an information screen that shows the points and ranks of all participants of their current contest. 3 Points are calculated after every round by multiplying the number of correctly adjusted sliders with a randomly determined factor that is described below and added to the points already earned in previous rounds of the same contest. After the 1 See Figure A fourth round of each contest, final ranks and points are displayed. After the end of the contest participants are randomly assigned to a new group of four in which they compete another four rounds. As we are interested in the pure effect of rank, payments in this stage are purely based upon absolute and not relative performance: For each point a participant receives 3 cents which adds up to 12 cents per slider. One out of the four contests is randomly selected to determine payments for stage 2 of the experiment.
Multipliers
Correctly adjusted sliders translate into points and therefore payments by means of a multiplication factor. For round two to four of every contest, this multiplier is fixed to the value of four, which implies that per correctly adjusted slider a participants receives 4 points and hence earns 12 cents. In contrast, in each first round of an individual contest the multiplier is randomly drawn from the set {1; 3; 5; 7} without replacement. This implies that every participant within one contest has a different multiplier. 4 Importantly, while participants know about the multipliers available and its random assignment, they do not learn about their own multiplier before they finished the first round. Hence, monetary incentives are constant across rounds, as in expectation each slider still yields four points and hence 12 cents. 5 At the same time, the realization of the multiplier induces an exogenous variation in rank, which then allows to identify its causal effect on subsequent performance.
- Table 1 about here-
Measuring Social Value Orientation and Risk Preferences
Next to competitiveness, we consider social preferences to be a likely individual characteristic potentially associated with rank sensitivity. The intuition behind this conjecture is based on the 'zero-sum'-nature of contests, i.e. the fact that increasing effort in order to affect one's own rank imposes a negative externality on other participant's rank.
To get a comprehensive measure of social preferences, we elicit the 'social value orientation' of participants (SVO), which provides a quite detailed assessment of an individual's social preferences. We use the z-Tree implementation by Crosetto et al. (2012) which adapts the paperbased SVO slider measure by Murphy et al. (2011) . Subjects have to make a series of allocation decisions with varying monetary payoffs between themselves and others. Finally, one of these allocation decisions determines the monetary payment from this stage.
The last stage of the experiment comprises a questionnaire. Next to some standard sociodemographic variables like gender, age, and subject of study, we include the survey module measuring general and domain-specific risk preferences by Falk et al. (2016) .
Results
We present the results of our experiment in two steps. First, we take an aggregate perspective and discuss how rank affects effort provision for the average ('representative') participant. Second, we then explicitly consider heterogeneous effects of rank feedback and look at the extent of heterogeneity as well as its consequences.
Aggregate Effects
- Table 3 about here- Table 3 shows how participants react to variation in rank. We regress a participant's performance in a given round on her rank at the beginning of the respective round. Given that this correlation is likely affected by endogeneity problems, we make use of our experimental design by instrumenting rank with a series of dummy variables, one for each potential realization of the multiplier, i.e. 3, 5, or 7, with 1 being the omitted category. Observing each individual in different contests further allows including individual fixed effects in the regression.
In the first column of Table 3 we limit ourselves to looking at behavior in the second round of each contest, as we expect our instrument to be most relevant here. As each individual participates in five contests each, this yields an overall number of 920 observations. We find that increasing rank by one unit (which reflects a worse rank) leads to a significant decrease in effort in round 2 by 0.16 sliders (the standard deviation is 2.79 6 , which is also highly statistically significant.
In column (2) we expand our analysis to also cover behavior in round 3 and 4. As rank is based on cumulative points from all subsequent rounds, the realization of the multiplier in round 1 also affects rank at the beginning of round 3 and 4 and hence also qualifies as a valid instrument in those rounds. Adding round three and four of each contest, our sample triples in size and now consists of 2760 observations. While we see that the effect remains statistically significant (although now only at the 5%-level) it lowers slightly in magnitude. To summarize our first result, 6 See the summary statistics in Table 2 8 we find that rank variation has a significant causal effect on effort provision.
Result 1 -Rank matters: Individuals react to rank: On average, a better rank causes higher subsequent effort.
- Table 4 about here-In a next step we take a closer look to see whether this overall effect is driven by the reaction to a good rank, the reaction to a bad rank, or both. In Table 4 we now distinguish between good and bad ranks by including Rank 1 (d) (Rank 4 (d) ), which is a dummy equal to one if the respective participant is ranked first (last) after the first round and zero otherwise. Column (1)-(3) look at effort provision only in second rounds whereas columns (4)-(6) consider all rounds for the analysis. Again, in all specifications rank at the beginning of each round is instrumented by dummies capturing the realization of the random multiplier.
Column (1) shows that being ranked first induces higher effort provision in round 2: Participants correctly adjust an additional half slider (0.51) when being ranked first as compared to holding any other rank. In contrast, column (2) shows that individuals reduce effort in response to occupying the last rank by almost one third of a slider (-0.3). In column (3) we include both regressors in one specification. While statistical significance unsurprisingly weakens, the direction of both effects remains the same, even tough it diminishes in size.
By and large, these results are supported by column (4)-(6) which again also include behavior in round three and four. Compared to other positions, being ranked first causes more and being ranked last causes less correctly adjusted sliders. This indicates that the overall positive effect of a better rank on subsequent effort documented in Table 3 is not purely driven by a positive (negative) effect of having a particularly good (bad) rank. Taken together, on average rank feedback therefore amplifies initial performance differences, as better ranked individuals further increase, while worse ranked individuals further decrease their performance.
Result 2 -Rank matters ... at the top and at the bottom: Rank feedback amplifies intial performance differences: Compared to intermediate ranks, the top rank causes higher and the last rank lower effort, respectively.
- Table 5 about here-So far we analyzed the role of rank feedback within a given contest. However, our experimental design even allows investigating the causal effect of rank within one contest on performance in subsequent ones. Put differently, we can check whether rank feedback causes spillover effects. This would be particularly noteworthy as contestants are re-matched after each contest. In Table  5 we therefore regress effort provision in first rounds on the final rank of previous contests. Given that each individual participates in five contests this gives us four subsequent round 1 observations per individual and 736 observations in total. As in this setting similar endogeneity concerns as before might arise, we again employ our instrumental variable strategy and instrument the final rank of the previous contest with dummies capturing the realized multiplier in the previous contest's first round.
Column (1) in Table 5 shows that a worse final rank in the previous contest leads to statistically significantly lower effort provision in the first round of the subsequent contest. Interestingly, this spillover effect is numerically even larger than the effect within contests. The same holds true once we again disentangle the effect of first and last ranks in column (2) and (3): Similar to the effect within contests, also across contests holding the first rank increases effort whereas inhabiting the last rank reduces effort.
Result 3 -Rank matters ... even across contests: A better rank in previous contests has a positive causal effect on effort in subsequent contests.
Heterogeneity
So far, our results show that rank feedback significantly affects effort provision: We found that on average a better rank leads to more and a worse rank to less subsequent effort. Furthermore, we saw that the effects of rank feedback even spill over to subsequent contests with new opponents. While these effects appear reasonable and are also statistically significant, the key question of this paper is whether such an aggregate perspective -that only considers average behavior -might not be misleading by disguising systematic between-subject heterogeneity. To assess this conjecture, we therefore now turn to investigate if and how rank sensitivity varies across participants.
We therefore estimate each participant's rank sensitivity individually, thus fully exploiting the within-subject variation of our data. The basic empirical strategy thereby mirrors the one from the aggregate perspective: We regress effort provision in rounds two to four on rank at the beginning of the respective round. Again, we make use of our instrumental variable estimation strategy to address potential endogeneity issues. As a result, instead of estimating a common beta for all individuals this approach yields an individual beta for each of the 181 participants and hence an individual measure of rank feedback sensitivity. 7 - Figure 1 about here- Figure 1 depicts these individual sensitivities for all 184 participants in ascending order. The picture clearly reveals substantial heterogeneity in the reaction to rank feedback: Not only does the magnitude of the effect vary considerably between individuals. In fact, for a substantial share of the sample even the direction of the effect is fundamentally different than suggested by the aggregated analysis. While we do see that the majority of individual betas have a negative sign indicating a positive effort reaction to a better rank, the share of betas with a positive sign can hardly be ignored. For these individuals the effect of rank feedback is actually opposite to the one documented in the aggregated analysis: These participants decrease effort in reaction to a better rank and increase effort in reaction to a worse one. 8
Result 4 -Heterogeneity of rank sensitivity: Individual sensitivities to rank feedback vary substantially in magnitude and direction.
- Table 6 about here-
The substantial degree of between-subject heterogeneity in rank feedback sensitivity naturally leads to the question whether it translates into differences in aggregate outcomes. We therefore look at participants' final rank as a measure of overall performance and how it is associated with individual rank feedback sensitivity. Table 6 shows the corresponding results. In column (1) we see that individuals who increase (decrease) effort in reaction to better (worse) ranks perform overall worse. This result holds when we include ability (as measured by performance in the piece rate scheme), a gender dummy (Female (d)), and competitiveness in column (2). Column (3) and (4) show that this result is mostly driven by individuals who negatively react to a better rank (and hence positively to a worse rank), as they perform significantly better overall. In turn, participants who amplify initial differences, i.e. who increase effort in reaction to better ranks and decrease effort in reaction to worse ranks, perform overall worse, albeit not statistically significantly so.
Tables 7 and 8 confirm the negative effect of a positive rank sensitivity: By using dummies for winning or losing as dependent variables, it shows that individuals with a positive rank sensitivity win less and lose more often.
- Table 7 about here-- Table 8 about here-
Result 5 -Heterogeneity of rank sensitivity affects overall performance: Individuals increasing (decreasing) effort in reaction to better (worse) ranks perform overall worse, win less and lose more often.
- Table 9 about here-In a final step of our analysis, we ask whether individual feedback sensitivity is associated with other individual characteristics. As likely candidates we therefore test the explanatory power of measures for ability, competitiveness, risk aversion, social value orientation, and gender. Table 9 depicts the corresponding results. By and large, we find only very weak associations of the included variables with feedback sensitivity. In particular, the extremely low adjusted R 2 of these regressions document an almost complete lack of explanatory power.
While one needs to acknowledge that our analysis only features a rather limited list of potentially associated factors, the virtual absence of any explanatory power of those variables we include -and consider reasonable candidates to be correlated with rank sensitivity -indicates that rank sensitivity might actually be a quite idiosyncratic individual trait and not just a mere artifact driven by other behavioral mechanisms.
Result 6 -Rank sensitivity as an idiosyncratic, individual trait: Ability, gender, and common behavioral measures are not associated with rank sensitivity at the individual level.
Discussion and Conclusion
Using a laboratory experiment, we study how people differ in their reaction to rank feedback. While we document the average effect of rank feedback on subsequent effort provision to be statistically significant and robust, we also find that this aggregated view masks a substantial degree of between-subject heterogeneity. In fact, a significant share of our sample displays behavioral patterns entirely opposite to those of the 'representative' participant. Further, we find that these differences in the reaction to rank feedback translate into differences in overall performance.
Given the pervasiveness and importance of contest structures for many economic outcomes, our results provide a fresh perspective to better assess the consequences of competitive mechanisms in real settings: Many aspects of different institutional frameworks are not just competitive in nature, but also fundamentally dynamic, i.e. feature repeated decisions including intermediate feedback on relative performance. In such settings, if individuals differ in their reaction to this intermediate feedback, this implies non-trivial allocative and distributional effects on final outcomes, as initial differences might either be amplified or dampened for different individuals.
As a result, institutional change that comes with changes in the competitive frame -like increased transparency, relative performance incentives, or ability tracking -might trigger unexpected heterogeneous effects and thus have unintended consequences. Future research should therefore test such policy changes regarding market and allocation mechanisms to inform actual policy design, for instance by using specific laboratory experimental research designs. Depending on their concrete structure, the corresponding results might help to better understand how to design educational systems and organizations to allow materializing the potential efficiency gains from competitive institutions in providing good incentives without having to bear their negative effects through allocative distortions and undesirable distributional effects. Female (d) is a dummy which is equal to one if a participants is female and zero otherwise. Competitiveness presents the switching points from tournament to piece rate compensation. Ability captures the number of correctly solved math tasks under the piece rate scheme in stage 1. SVO-Angle presents the elicited 'social value orientation' of participants, which provides a quite detailed assessment of an individual's social preferences. Risk Aversion is measured by the survey item: Are you a person who is generally willing to take risks, or do you try to avoid taking risks? Participants specify their level of agreement on a 11 points Likert scale ranging from "I am not taking risk at all" to "I am very willing to take risk". Performance presents the number of correctly adjusted sliders in a round. Note: Coefficient estimates from ordinary least squares estimations with individual fixed effects. * significant at 10%; ** sign. at 5%; *** sign. at 1%. The dependent variable is the number of correctly adjusted sliders in round 2 (column 1) and rounds 2-4 (column 2). Rank Round 1 presents the rank of a participant after round 1, instrumented with a series of dummy variables, one for each potential realization of the multiplier, i.e. 3, 5, or 7, with 1 being the omitted category. Rank Round 1-3 presents the rank of a participant after round 1, 2 and 3. The ranks are instrumented with a series of dummy variables, one for each potential realization of the multiplier, i.e. 3, 5, or 7, with 1 being the omitted category. Standard errors clustered at the group level are in parentheses. Note: Coefficient estimates from ordinary least squares estimations with individual fixed effects. * significant at 10%; ** sign. at 5%; *** sign. at 1%. The dependent variable is the number of correctly adjusted sliders in round 2 (column 1) and rounds 2-4 (column 2). Rank 1 (d) is a dummy which is a dummy equal to one if the respective participant is ranked first after a round and zero otherwise. Rank 4 (d) is a dummy which is equal to one if the respective participant is ranked last after a round and zero otherwise. All rank dummies are instrumented with a series of dummy variables, one for each potential realization of the multiplier, i.e. 3, 5, or 7, with 1 being the omitted category. Standard errors clustered at the group level are in parentheses. Note: Coefficient estimates from ordinary least squares estimations with individual fixed effects. * significant at 10%; ** sign. at 5%; *** sign. at 1%. The dependent variable is the number of correctly adjusted sliders in round 1. Rank after last round last competition presents the final rank a participant achieved in the foregoing competition. The rank is instrumented with a series of dummy variables, one for each potential realization of the multiplier, i.e. 3, 5, or 7, with 1 being the omitted category. Rank 1 last round last competition (d) is a dummy which is is equal to one if the respective participant is ranked first at the end of the foregoing competition. Rank 4 last round last competition (d) is a dummy which is is equal to one if the respective participant is ranked last at the end of the foregoing competition. Both rank dummies are instrumented with a series of dummy variables, one for each potential realization of the multiplier, i.e. 3, 5, or 7, with 1 being the omitted category. Given that only competitions 2-4 have a foregoing competition the number of observations is reduced to 736. Standard errors clustered at the group level are in parentheses.
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Figure 1: Sensitivity to Rank
Notes: The figure displays individual sensitivity estimates from ordinary least squares estimations with individual fixed effects for 181 participants in ascending order. Individual sensitivities are estimated by regressing effort provision in rounds two to four on rank at the beginning of the respective round. Ranks are instrumented with a series of dummy variables, one for each potential realization of the multiplier, i.e. 3, 5, or 7, with 1 being the omitted category. For 3 participants it is not possible to compute individual sensitivity due to a lack of variation in rank. (1) and (3) include five observation for all 181 participants we are able to estimate the individual sensitivity. Due to double switching points in the competitiveness measure we lose another 32 participants (160 observations) in column (2) and (4). Standard errors clustered at the group level are in parentheses. Note: Coefficient estimates from ordinary least squares estimations. * significant at 10%; ** sign. at 5%; *** sign. at 1%. The dependent variable is a dummy which is equal to one if a participate lost a competition and zero otherwise. Rank sensitivity presents the individual's estimated sensitivity by regressing effort provision in rounds two to four on rank at the beginning of the respective round. Lowest 25% rank betas (d) is a dummy which is is equal to one if the respective participant individual sensitivity is among the lowest quartile of the sensitivity distribution and zero otherwise. Top 25% rank betas (d) is a dummy which is is equal to one if the respective participant individual sensitivity is among the highest quartile of the sensitivity distribution and zero otherwise. Controls include: Female (d), Ability, Competitiveness. Female (d) is a dummy which is equal to one if a participants is female and zero otherwise. Ability captures the number of correctly solved math tasks under the piece rate scheme in stage 1. Competitiveness presents the switching points from tournament to piece rate compensation. Columns (1) and (3) include five observation for all 181 participants we are able to estimate the individual sensitivity. Due to double switching points in the competitiveness measure we lose another 32 participants (160 observations) in column (2) and (4). Standard errors clustered at the group level are in parentheses. 0.023 -0.003 -0.006 0.015 -0.000 0.015
Note: Coefficient estimates from ordinary least squares estimations. * significant at 10%; ** sign. at 5%; *** sign. at 1%. The dependent variable is the individual's estimated sensitivity by regressing effort provision in rounds two to four on rank at the beginning of the respective round. Ability captures the number of correctly solved math tasks under the piece rate scheme in stage 1. Female (d) is a dummy which is equal to one if a participants is female and zero otherwise. Competitiveness presents the switching points from tournament to piece rate compensation. Columns (1) and (3) include five observation for all 181 participants we are able to estimate the individual sensitivity. SVO-Angle presents the elicited 'social value orientation' of participants, which provides a quite detailed assessment of an individual's social preferences. Risk Aversion is measured by the survey item: Are you a person who is generally willing to take risks, or do you try to avoid taking risks? Participants specify their level of agreement on a 11 points Likert scale ranging from "I am not taking risk at all" to "I am very willing to take risk". 
